We have prepared two acridine spin labels, 6-chloro-9-[4-(2,2,6,6-tetramethyl-l-p1per1d1nyloxy)am1no]-2-methoxyacr1d1ne (I) and 9-[4-(2,2, 6,6-tetramethyl-l-p1peridinyloxy)am1no]-acr1d1ne (II) and have used them to study the binding of Iys1ne-r1ch histone (H,) to DNA using electron spin resonance (ESR). ESR spectra of I 1n the presence of DNA, polydApolydT and polydG-polydC were characteristic of highly Inmobilized radicals with maximum hyperfine splitting (2T,,) of 59G, 62.5G and 59G respectively. However, the 2T,, values for II in the same systems were 55.5G, 55.5G and 62.5G respectively. Addition of H, at a low P/D released 1on1cally bound I and II from DNA. In the presence of 0.1 M NaCl, which prevents 1on1c binding, H, still caused a significant release of bound II but not I from DNA. At a 1 high P/D (with or without NaCl) H ] caused no displacement of either I or II. Our findings suggest that H, does not affect the Intercalating sites and probably binds to one of tne grooves of DNA, most probably the major groove, and specifically in the A-T-r1ch regions.
Introduction
The association of DNA-binding proteins, such as histones, with nucleic adds must involve charge-charge interactions with the sugar phosphate backbone of the DNA. It 1s, therefore, believed that most native DNA-protein interactions Involve a rather non-specific Interaction between the protein side chains and the functional groups located 1n the major or the minor grooves of the DNA with a defined sequence of base pairs. Nucleohistones, complexes of DNA and histones, are thought to be involved in genetic regulation. The mechanism of this control may involve changes in the Interactions and conformations of nucleohistones. The molecular structure of nucleohistone Is not precisely known, however, considerable progress 1n this area has been made since the isolation of repetitive subunits called nucleosomes or nu-bodies. Each nucleosome contains about 140 base pairs of DNA complexed with a pair of each of the four histone types H^, H 2 B, H 3 and H^.
Histone H ] , composed of about 25% lysine residue, 1s not part of the nucleosome proper but is bound to the linker regions between adjacent particles. * Histone H, has been Implicated 1n the maintenance of higher order structure of 2-7 chromatin.
Furthermore, acetylation, deacetylation and phosphorylat1on of H, are believed to be Involved 1n DKA replication. Recently, aflatox1n-B, has been shown to Increase the rate of histone deacetylation 1n the rat Hver. 9 In recent years spin labeled drug molecules have played an indreas1ngly Important role 1n studies of Interactions between drugs and their cellular targets or receptor molecules.
The commonly employed spin label utilizes the nitroxide group, since this free radical 1s very stable 1n aqueous solution at physiological pH values. In our earlier papers, we have described procedures for synthesizing spin labeled analogs of 9-am1noacr1dines and electron spin resonance (ESR) studies of their binding with calf thymus DNA.
In this paper, we describe the binding of Iys1ne-r1ch histone (H,) to DNA using ESR techniques and spin labeled 9-am1noacr1d1ne analogs I and II.
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Methods and Materials
Spin labeled acridines were prepared by reacting 4-aro1no-2,2,6,6-tetramethyl-l-p1per1d1nyloxy with the appropriate 9-chloroacr1dines according to the published method. 13 Calf thymus DKA, polydA-polydT, polydG-poly dC and lysine-rich histone were purchased from Sigma (Table 1 ) suggest that these labels occupy different binding sites. For example the 2T,, value for I bound to DNA is the same as that for polydG-polydC while the 2T^ value for II bound to DNA corresponds to that for polydA-polydT.
In order to characterize further the binding of I and II to DNA, displacement studies were carried out with daunorubidn, an antitumor agent, known to bind to DNA by Intercalation. 16 ' 17 Kersten, et a!. Actinomycin D (AMD) has been shown to bind to DNA and the phenoxazone ring of AMD is intercalated preferentially between pdG-dC base pairs while the peptide subunits of AMD lie in the minor groove of the DNA and interact with deoxyguanosine residues 1n the minor groove through specific hydrogen bonds.
Addition of AMD at a low AMD/spin label ratio failed to displace either I or II from DNA. At a very high AMD/spin label ratio (120), 15* of the -bound I from DNA could be displaced. In contrast, at this ratio, only 5% of the bound II was displaced.
The binding of label I and II to the synthetic polymers, polydGpolydC and polydA-polydT, was measured over a wide range of P/D ratios by monitoring the amplitude of the high field line of the unbound labels. The Scatchard plots for I and II in 5 mM phosphate with the synthetic polymers and DNA are presented In Figure 3 . The binding data for label II Indicate that this label has a greater affinity for polydA-polydT and binds to these regions in DNA.
When hi stone H-j was added to a complex formed between I and DNA at a low P/D ratio, some of the bound I was displaced Into the solution (Figure 4) . In the presence of 0.1 M NaCl, which precludes the ionic binding at the phosphate groups of the DNA helix, addition of H-j had little or no effect on the bound I. In contrast, H, caused a significant displacement of the bound II from DNA 1n the presence of NaCl 
